INTRODUCTION
Flavobacterium psychrophilum, the causative agent of bacterial coldwater disease was isolated from the ayu Plecoglossus altivelis in a hatchery in Japan.1) The bacterium has been detected from wild fish in almost all areas in Japan. An experimental infection system has been reported for the infection of rainbow trout Oncorhynchus mykiss by F. psychrophilum, named rainbow trout fry syndrome.2,3) These studies could not obtain adequate levels of mortality, whether they adjusted the culture condition of the bacterium adequately for experimental infection is not clear. However details of the mechanism of infection of this bacterium remains unknown. This study investigated the effect of the culture period of F. psychrophilum on its virulence, on the structure of its cells, and the distribution and activity of the bacterium on the body surface of ayu. For scanning electron microscopy (SEM) a drop of the cultured bacteria in MCYT broth was put on a cover glass coated with 0 .1 % poly-L-lysine (Sigma), and was fixed in 2 .5 % glutaraldehyde. After dehydrating in ethanol and acetone the specimens were examined using a Hitachi S-900 SEM.
After immersion for 30 min in 36 h culture bacterial suspension, fish were killed and tissue samples were removed from the lower jaw of ayu. The tissue samples were processed using the above method of cultured bacteria and examined by a Hitachi S-2380N SEM.
For transmission electron microscopy (TEM) a cultured bacterial supension was fixed in 2.5 % glutaraldehyde, the fixed bacteria were dehydrated in serial concentrations of ethanol. The samples were embedded in epoxy resin and were cut to ultrathin sections. The ultrathin sections were stained with urathyl acetate and lead citrate. Stained grids were observed using a TEM (Hitachi H-7100).
RESULTS
The final mortality, after 10 days (Fig. 1) in the fish groups infected with cultured bacteria at 36 h, 48 h and 72 h was 92 %, 24-60 % and 28-60 % mortality, respectively. The dead fish showed hemorrhage in the lower part of the operculum, a missing lower jaw, and partial removed of the caudal fm edge. SEM observation of the cells ( Fig. 2A) showed many fragments on the cell surface of the 36 h culture and a rather smooth cell surface of the 48 and 72 h cultures. The sectioned cells showed a structure of typical Gram-negative bacteria. The fragments on the cell surface were made from the outer membrane (Fig. 2) . The bacterium was observed in the ayu for 30 min adhering to the lower jaw and caudal peduncle, where the epidermis tissue had collapsed (Fig. 3) . Electron microscopic observation of the infected fish body showed the infection of this disease: the bacterium suspended in water attaches to the fish on the jaw and caudal peduncle, then collapses the dermal structure, possibly by extracellular products such as the fragments, and thus invading the host tissues.
